Improved SCN -treatment systems, therefore, offer an opportunity improve the sustainability of mining processes globally.
Diversity of thiocyanate-degrading microorganisms
Thiocyanate offers a rich source of growth nutrients and energy to microorganisms, in the form of reduced sulfur and nitrogen, and a number of microbial species are known to be capable of SCN -degradation 4 . Importantly, these species do not belong to a distinct phylogenetic group, and the presence/absence of SCN --degrading potential is often even strain specific. This complicates their identification using phylogenetic markers, such as the 16S rRNA gene.
Much of what is currently known has, therefore, been achieved through culturing experiments. These studies have revealed diverse metabolic traits associated with SCN -degradation, where chemolithotrophs utilise the reduced sulfur as an energy source 12--14 , and heterotrophs utilise the nitrogen as a growth nutrient [15] [16] [17] .
Despite SCN -biodegradation being widely regarded as an aerobic process, one bacterium (Thialkalivibrio thiocyanodenitrificans) 
Thiocyanate biodegradation triggers complex microbial community interactions
Although SCN -degradation is undertaken by a limited number of bacterial species (or strains), wider implications can result for the whole microbial community due to the roles its constituent elements can play as biological energy sources or growth nutrients.
As a result, interesting and potentially useful symbiotic or dependent relationships can develop between SCN -degraders and non-SCN -degraders (Figure 1 ).
In Focus
Thiocyanate-degrading bioreactors are often dominated by SCN --degrading and sulfur-oxidising strains of the thiobacilli 24, 25 . Although autotrophic, these bacteria have also been found to dominate in systems fed with a labile carbon source 26, 27 . Their dominance is a testament to the strong selective pressure that . In the absence of a labile carbon source, the sulfur-and nitrogen-oxidising chemolithotrophs can provide the primary source of carbon in the system.
Our own work, for example, found that a SCN -treatment system operated without labile carbon input, and was dominated by chemolithotrophs, sustaining SCN -degradation and a considerable diversity of heterotrophic microorganisms 25 . This study also implicated a role for bacterivorous Amoebazoa in preying on the microbial community and closing the microbial loop in the system.
Implications for thiocyanate-degrading biotechnology
Microbial communities capable of SCN -degradation offer an opportunity to treat large quantities of wastewater effectively. Such systems, adopting various designs, have already been deployed with success at field scale 24, 29, 30 . Much research is now going into understanding these systems at the molecular scale, and developing more efficient processes. Understanding the aforemen- Thiocyanate biodegradation can trigger a complex series of interactions within a microbial community revolving around the cycling of carbon, nitrogen and sulfur. The initial degradation is primarily an aerobic process mediated by sulfur-oxidizing chemolithotrophs capable of CO 2 fixation. These primary producers are able to supply recycled organic carbon (C org ) to a diverse population of heterotrophic bacteria. The released NH 4 + is available as a growth nutrient to the community or an energy source to nitrifying bacteria.
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